Shh signalling restricts the expression of Gcm2 and controls the position of the developing parathyroids.
The parathyroid glands originate from the endoderm of the caudal pharyngeal pouches. How these parathyroids are restricted to developing in the caudal pouches is unclear. In this paper we investigate the role of Shh signalling in patterning the vertebrate pharyngeal pouches, and show that Hh signalling may be involved in restricting the expression of the parathyroid marker Gcm2 in the pharyngeal epithelium. In the chick and mouse, Shh signalling is excluded or highly reduced in the posterior/caudal pouches, where the parathyroid marker Gcm2 is expressed, while remaining at high levels in the more anterior pouches. Moreover, though the block of Shh signalling at early developmental stages results in the loss of chick Gcm2 expression, at later stages, it induces ectopic Gcm2 expression domains in the second and first pharyngeal epithelium, suggesting that HH signalling prevents Gcm2 in those tissues. These ectopic domains go on to express other parathyroid markers but do not migrate and develop into ectopic parathyroids. Differences in the expression of Gcm2 in the chick, mouse and zebrafish, correlate with changing patterns of Shh signalling, indicating a conserved regulatory mechanism that acts to define pouch derivatives.